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Tn the Claims : 

Please amend claims 1. 13, 22, and 23. Please add new claims 24-26. The claims are as 
follows: 

1 . (Currently amended) A negative photoresist composition, comprising: 

(a) a radiation sensitive acid generator; 

(b) a first polymer comprising a repeating unit from a first monomer (1 ), wherein the first 
monomer (1) has the structure: 

M 

1 1 j P 

lYlq 



r 



c=o 



N-Ri 

CH 2 

OR 2 (i) 

and 

(c) a second polymer comprising a repeating unit from a second monomer (2), wherein 
the second monomer (2) has the structure: 



G 

ill 

OH (2) 
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wherein 0 and M independently are polymcrizablc backbone moieties, 
wherein Z is a linking moiety comprising one of -C(0)0-, -C(O)-, -OC(0>, -O- 
C(O)-C(O)-0-, 

wherein Y is one of an alkylenc group with 1 to 60 carbons, an arylcne group with 
6 to 60 carbons, a semi- or perfluorinated alkylene group with 1 to 60 carbons, a semi- or 
perfluorinated arylenc group witfi 6 to 60 carbons, 

wherein U is one of an alkylenc group with 1 to 60 carbons, an^et*e-gre»p-with 
640 o^arben* a semi- or perfluorinated alkylenc group with 1 to 60 carbons, a semi- or 
perfluorinated aryleue group with 6 to 60 carbons, -C(0)0-R, -C(0)-R, -OC(0)-R, -O-C(O)- 
C(0)-0-R, where R represents one of an alkylenc group with 1 to 60 carbons, en-wylene-gfe«p 
wh*h6 te-60 earbens, a semi- or pernuorinatcd alkylene group with 1 to 60 carbons, a semi- or 
perfluorinated firylenc group with 6 to 60 carbons, 

wherein p, q, and x arc independently 0 or 1, 

wherein R, and R 2 independently comprise one of hydrogen and a straight or 

branched alkyl group with 1 to 6 carbons, 

wherein the acid generator is adapted to generate an acid upon exposure to 
imaging radiation characterized by a wavelength, and 

wherein the resist composition is soluble in an aqueous alkaline developer 
solution before exposure to the imaging radiation, and is insoluble in tlic aqueous alkaline 
developer solution after exposure to the imaging radiation. 
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2. (Original) The negative photoresist composition of claim 1, wherein the polymerizable 
backbone moiety, M and G, independently includes one of an acrylic structure and a cyclic 
oleRnic structure, wherein the acrylic structure is: 

wherein R 3 reprcscnLs one of hydrogen, an alkyl group of 1 to 20 carbons, a semi- or 
pcrflooonatcd alkyl group of 1 to 20 carbons, and CN. and wherein the cyclic deflate structure 
is: 




wherein t is an integer from 0 to 3. 

3. (Original) The composition of claim t , wherein the first polymer having the repeating unit 
from the first monomer (1) further comprises an aqueous base soluble moiety. 

4. (Original) The composition of claim 3, wherein the aqueous base soluble moiety comprises 
one of a fluorosulfonamide, a carboxylic acid, and a fluoroalcobol. 
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5. (Original) The composition of claim 1, wherein the second polymer having the repeating unit 
from the second monomer (2) further comprises an aqueous base soluble moiety. 

6. (canceled). 

7. (Original) The composition of claim 1, wherein flic acid generator comprises at least one of 4- 
(1-buloxynaphthyl) tetrahydrolhiophcnium perfluorobutanesulfonatc, triphenyl sulfonium 
perfhiorobutanesulfonatc, t-butylphcnyl diphenyl sulfonium perfluorobutancsulfonate, 4-(l- 
buloxynaphthyl) tctrahydrothiopheniumpcrfluorooctanesulfonatc, triphenyl sulfonium 
pcrfluorooclancsulfonate, t-bulylphenyl diphenyl sulfonium pcrfluorooctanesulfonatc, di(t- 
butylphenyl) iodonium perlluorobutane sulfonate, di(t-butylphenyl) iodonium perfluorohcxanc 
sulfonate, di(t-butylphcnyl) iodonium pcrfluoroethylcyclohexanc sulfonate, di(t- 
buylphenyl)iodonium camphorcsulfonate, and pcrfluorobulylsulfonyloxybicylo[2.2.1]- hcpt-5- 
ene-2,3-dicarboximide. 

8. (Original) The negative photoresist composition of claim 1, further comprising at least one of 
a solvent and a quencher. 

9. (Original) The negative photoresist composition of claim 8, wherein the solvent comprises at 
least one of an ether, a glycol ether, an aromatic hydrocarbon, a ketone, an ester and 
combinations thereof. 
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10. (Original) The negative photoresist composition of claim 8, wherein the quencher is selected 
from the group consisting of aromatic amines, aliphatic amines and combinations thereof. 



11-12. (canceled) 

13. (Currently amended) A method of patterning a substrate, said method comprising the steps 
of: 

(A) applying a negative photoresist composition to tlie substrate to form a resist layer on 
a material layer of the substrate and in direct mechanical contact with the material layer, said 
composition comprising: 

(a) a radiation sensitive acid generator, 

(b) a first polymer comprising a repeating unit from a first monomer (1 ), wherein' the 
first monomer (1) has the structure: 



,1 



Iflp 
lyl. 



c=o 



0*2 (1) 



and 
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(c) a second polymer comprising a repeating unit from a second monomer (2), wherein 
the second monomer (2) has the structure; 



G 

OH 



(2) 



wherein G and M independently are polymerizablc backbone moieties, 
wherein Z is a linking moiety comprising one of -C(0)0-, -C(O)-, -OC(O)-, -O- 
C(0)-C(0)-0, 

wherein Y is one of an alkylenc group with 1 to 60 carbons, an arylenc group with 
6 to 60 carbons, a semi- or perlluorinated alkylene group with 1 to 60 carbons, a semi- or 
pcrfluorinated arylenc group with 6 to 60 carbons, 

wherein U is one of an alkylene group with 1 to 60 carbons, Qn^em^o»p-witb 
6 te^cttrfeons, r semi- or perfiuorinatcd alkylene group with 1 to 60 carbons, a semi- or 
perlluorinated arylenc group with 6 to 60 carbons, -C(0)0-R, -C(0)-R, -OC(0)-R, -0-C(0)- 
C(0)-0-R, where R represents one of an alkylene group with 1 to 60 carbons, an arylenc group 
wktHM*40caffewsj a semi- or pcrfluorinated alkylene group with 1 to 60 carbons, a semi- or 
pcrfluorinated arylenc group with 6 to 60 carbons, 

wherein p, q, and x are independently 0 or 1 , 

wherein Ri, and R 2 independently comprise one of hydrogen and a straight or 

branched alkyl group with 1 to 6 carbons, 
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wherein the acid generator is adapted to generate an acid upon exposure lo 
imaging radiation characterized by a wavelength, and 

wherein the resist composition is soluble in an aqueous alkaline developer 
solution before exposure to the imaging radiation, and is insoluble in the aqueous alkaline 
developer solution after exposure to the imaging radiation. 

(B) selectively exposing a first portion of the resist layer to imaging radiation 
characterized by a wavelength such that a second portion of the resist layer is not exposed to the 
radiation, wherein tlie first and second portions of the resist layer form a pattern in the resist 
layer, wherein the radiation causes the acid generator to generate acid in the first portion of the 
resist layer, wherein the acid facilitates a chemical reaction between the first polymer and the 
second polymer in the first portion of the resist layer such to generate a reaction product in the 
first portion of the resist layer, and wherein the reaction product is insoluble in the developer 
solution; and 

(C) developing away the second portion of the resist layer by contacting the resist layer 
with the developer solution such that the second portion of the resist layer is replaced by voids in 
die resist layer. 

14. (Original) The method of claim 13, further comprising the steps of: 

(d) transferring the pattern in the resist layer to the material layer, by etching into the 

material layer through the voids in the resist layer; and 
(c) after step (d), removing the resist layer. 
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15. (Original) The method of claim 1 3, wherein the wavelength is 193 nm or less. 

16. (Original) The method of claim 13, wherein the polymcrizahlc backbone moiety, M and G, 
independently includes one of an acrylic structure and a cyclic olefinic structure, wherein Ihc 
acrylic structure is: 

=/ R3 

wherein R3 represents one of hydrogen, an alkyl group of 1 to 20 carbons, a semi- or 
pcrlluorinated alkyl group of 1 to 20 carbons, and CN, and wherein die cyclic olefinic structure 
is; 




wherein t is an inlcger from 0 to 3, 

17. (Original) The method of claim 13, wherein one of the first and second polymer further 
comprises a repeating unit formed from a monomer having an aqueous base soluble moiety. 

1 8. (Original) The composition of claim 1 7, wherein the aqueous base soluble moiety comprises 

one of a fluorosulfonamidc, a carboxylic acid, and a fluoroalcohol. 
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19. (Original) The method of claim 13, wherein the substrate comprises a semiconductor wafer. 



20. (Original) The method of claim 1 3, said composition further comprising at least one of a 
solvent and quencher. 

21. (Previously presented) A negative photoresist composition, comprising: 

(a) a radiation sensitive acid generator; 

(b) a first polymer comprising a repeating unit from a first monomer (1), wherein the 

first monomer (1 ) has the structure: 
M 

' l|] P 



c-o 
R 2 (i) 



CH 2 



and 

(c) a second polymer comprising a repeating unit from a second monomer (2), wherein 
the second polymer having the repeating unit from the second monomer (2) includes an aqueous 
base soluble moiety, and wherein the aqueous base soluble moiety includes one of a 
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fluorosolfonamidc a carboxylic acid, and a fluoroalcohol, wherein the second monomer (2) has 
the structure: 



G 

ill 

1 I 1 x 

OH (2) 



wherein G and M independently arc polymerizable backbone moieties, 
wherein 7 is a linking moiety comprising one of -C(0)0-, -C(0)-, -OC(O)-, 
-0-C(0)-C(0)-O, 

wherein Y is one of an alkylenc group wilh 1 to 60 carbons, an arylenc group wilh 
6 to 60 carbons, a semi- or pcrfluorinated alkylcne group wilh 1 to 60 carbons, a semi- or 
perfhiorinatcd arylene group with 6 to 60 carbons, 

wherein U is one of an alkylenc group with 1 to 60 carbons, an arylenc group with 
6 to 60 carbons, a semi- or perfluorinatcd alkylenc group with 1 to 60 carbons, a semi- or 
pcrfluorinated arylenc group with 6 to 60 carbons, -C(0)0-R, -C(0)-R, -OC(0>R, -O-C(O)- 
C(0)-OR, where R represents one of an alkylcne group with 1 to 60 carbons, an arylene group 
with 6 to 60 carbons, a semi- or perfluorinated alkylenc group wilh 1 to 60 carbons, a semi- or 
pcrlluorinatcd arylene group with 6 to 60 carbons, 

wherein p, q, and x are independently 0 or 1, 
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wherein Ri and R 2 independently comprise one of hydrogen and a straight or 
branched alkyl group with I to 6 carbons, 

wherein the acid generator is adapted to generate an acid upon exposure to 
imaging radiation characterized by a wavelength, and 

wherein the resist composition is soluble in an aqueous alkaline developer 
solution before exposure to the imaging radiation, and is insoluble in the aqueous alkaline 
developer solution after exposure to the imaging radiation. 

22. (Currently amended) [[A]] The negative photoresist composition of claim, 1, furiUej 

comprising^:]] 

(a) a-fadktif)fr6en sitivc acid generate^ 

{bH-fosi polymereempfismg^peatmgu^ 
rirst-mon©ifler-(4^1ia&4«>-&tfuet-uFe7 

1 

If 1 P 



LI 



N— Ri 

OR 2 

• (e)-ars«cond-p<ylymer comp rising a repe fttiftg^ra^m-frse eond monom ef^)rwhefem 
the 5e eond^*K»nomef-(-2>4wthe^UTietw=e:- 
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G 

1 l 1 X 

OH 



wberein-q-^ftdM^wiepeHd catly ftropolymeri z^e-ba^OfteHatoteties,- 

perflwerinot-eti-aFylefie gfmip-with 6-te-6G-ea»%0ft% 
610-60-cwl^Sr^ni^er-pe^o^ 

peFfl«QfiRate4wytefte gfeap-witf*«-t*40 oarbeas^ ^O R, C(0)R, 0 6^4^-0-6(0)- 
^(O^R^er^rep^i^ne^ai^^ 

vrift 6 -t^O^ofl^aseKH- e^taHn^alkylenfri^p^t*^ 

v^ereH^ r ^^- ? ^ e ' iado P G ' ldun tl y'^ 0r " 4T 
w l^in4y^i^-24edepetK^ 

bt^clie4-alky^o»f>-vvt^t^^ 
^agj-^.r^tioft-eliftfaet^z^-fey ■ft J wft VOlongth > an d 
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^efeHHh&^wt-^pes^oiMs^l^ fai uu a q ueous ollcalino nV vri opef 
sokrtion^ore^osi^4h«4m^ 
developer sokirten-a^ex^«r^e^ie4m^H^d»itrftft4 

(d) at least one of a solvent and a quencher, wherein a weight of the first polymer is from 
about 0.1% to about 30% of the weight of the composition; a weight of the second polymer is 
from about 0.1% to about 30% of the composition; a weight of the solvent is from about 65% to 
about 99% of the weight of the composition; and wherein a weight of the acid generator is from 
about 0.5% to about 20% of the combined weight of the first and the second polymer. 

23 . (Currently amended) [[A]] The negative photoresist composition ofiOaiml, further 
coinprising[[:]] 

^-a^^polyweiHKjmprisi^ 
first4miK>meH ; lH»i3-t ne - stFUCt,11!ei 

lflp 



c=o 



N-Ri 

CH 2 

OR 2 _^ 
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thfr-seeend-ffloneme r (2) ban th e-stfHgtore? 
G 

1 j 1 x 

OH <-3) 

-0-G(€)-)-G{0)-GH 

peffkio«iwted^^eiie-^<>up-wirti-64o- 6d-earboft&7 
bum chett-al kyi-group- wkk-l-te-6-eafbeiW; 
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wherei n tho ooid g etyefi*tof4s*dapted to generate an aoid upen-BxposweHe 
i^gh\g^iatkHvehamterisied-%y-fr wavelength, and 

whef^n^fesa^^&gt^is^kb^-afl ^coua alkaline dev eloper 

solutieft^efefe^xpe^^ 

dovelopet-flokrtien- aftor rotpos uf e4e-the4fflagtft&-rad4atioft{-^d 

<<1) at least one of a solvent and a quencher, wherein a weight of the first polymer is 
fromabout 0.2% to about 1 5% of the weight of the composition; a weight of the 
second polymeria from about 0.2% to about 15% of the composition; a weight of the 
solvent is from about 80% to about 99% of the weight of the composition; and 
wherein a weight of tho acid generator is from about 0.5% to about 10% of the 
combined weight of the first and tho second polymer. 
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24. (New) A negative photoresist composition, comprising: 

(a) a Tadiation sensitive acid generator; 

(b) a first polymer comprising a repeating unit from a first monomer (1), wherein the first 
monomer (I) has the structure: 

1 

Iflp 



c=o 

N— Ri 
I 

CH 2 

OR 2 (1) 

and 

(c) a second polymer comprising a repeating unit from a second monomer (2), wherein 
the second monomer (2) has the structure: 



G 

1 | ' x 

OH (2) 



wherein G and M indq^cndently arc polymeri/.able backbone moieties, 
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wherein Z is a linking moiety comprising one of -C(0)0-, -C(O)-, -OC(O)-, O 
C(0)-C(O)-O-, 

wherein Y is one of an alkylcne group with t to 60 carbons, an arylcne group with 
6 to 60 carbons, a semi- or pcrfluorinated alkylenc group with 1 to 60 carbons, a semi- or 
pcrfluorinatcd arylenc group with 6 to 60 carbons, 

wherein U is one of an alkylenc group with 1 to 60 carbons, a semi- or 
pcrfluorinatcd alkylcne group with 1 to 60 carbons, -C(0)0-R, -C(0)-R, -OC(0)-R, -O-C(O)- 
C(0)-0-R, where R represents one of an alkylenc group with 1 to 60 carbons, a semi- or 
pcrfluorinatcd alkylenc group with 1 to 60 carbons, 

wherein p, q, and x arc independently 0 or 1 , 

wherein R| and R 2 independently comprise one of hydrogen and a straight or 

branched alkyl group with 1 to 6 carbons, 

wherein the acid generator is adapted to generate an acid upon exposure to 
imaging radiation characterized by a wavelength, and 

wherein the resist composition is soluble in an aqueous alkaline developer 
solution before exposure to the imaging radiation, and is insoluble in the aqueous alkaline 
developer solution after exposure to the imaging radiation. 
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25. (New) A method of patterning a substrate, said method comprising the steps of: 

(A) applying a negative photoresist composition to the substrate to form a resist layer on 
a material layer of the substrate and in direct mechanical contact with the material layer, said 

composition comprising: 

(a) a radiation sensitive acid generator; 

(c) a first polymer comprising a repeating unit from a first monomer (I), wherein the 
first monomer (1) has the structure: 
M 



c=o 

I 

N— Ri 
I 

CH 2 

OR 2 (i) 

and 

(c) a second polymer comprising a repeating unit from a second monomer (2), wherein 
the second monomer (2) has the structure: 



G 

1 ^ J x 

OH (2) 
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wherein G and M independently aic polymcrizable backbone moicUcs, 
wherein Z is a linking moiety comprising one of -C(0)0-, -C(O)-, -OC(0)-, -O- 
C(0)-C(0)-0-, 

wherein Y is one of an alkylene group with I to 60 carbons, an arylenc group with 
6 to 60 carbons, a semi- or perfluorinated alkylene group with 1 to 60 carbons, a semi- or 
pertluorinatcd arylcne group with 6 to 60 carbons, 

wherein U is one of an alkylene group with 1 to 60 carbons, a semi- or 
pcdUiorinatcd alkylene group with 1 to 60 carbons, -C(0)0-R, -C(0)-R, -OC(0)-R, -0-C(0)- 
C(0)-0-R, where R represents one of an alkylene group with 1 to 60 carbons, a semi- or 
perfluorinated alkylene group with 1 to 60 carbons, 

wherein p, q, and x arc independently 0 or 1, 

wherein Ri, and R 2 independently comprise one of hydrogen and a straight or 

branched alkyl group with 1 to 6 carhons, 

wherein the acid generator is adapted to generate an acid upon exposure to 

imaging radiation characterized by a wavelength, and 

wherein the resist composition is soluble in an aqueous alkaline developer 
solution before exposure to the imaging radiation, and is insoluble in the aqueous alkaline 
developer solution after exposure to the imaging radiation. 

(B) selectively exposing a first portion of the resist layer to imaging radiation 
characterized by a wavelength such that a second portion of the resist layer is not exposed to the 
radiation, wherein the first and second portions of the resist layer form a pattern in the resist 
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layer, wherein the radiation causes the acid generator to generate acid in the first portion of the 
resist layer, wherein the acid facilitates a chemical reaction between the first polymer and the 
second polymer in the first portion of the resist layer such to generate a reaction product in the 
first portion of the resist layer, and wherein the reaction product is insoluble in the developer 
solution; and 

(C) developing away the second portion of the resist layer by contacting the resist layer 
with the developer solution such that the second portion of the resist layer is replaced by voids in 
the resist layer. 

26. (New) A method of patterning a substrate, said method comprising the steps of: 

(A) applying a negative photoresist composition to the substrate to form a resist layer on 

a material layer of the substrate and in direct mechanical contact with the material layer, said 

composition comprising: 

(a) a radiation sensitive acid generator; 

(<1) a first polymer comprising a repeating unit from a first monomer (I), wherein the 
first monomer (1) has the structure; 
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M 



I 1p 
[yl, 

c=o 

I 

N-Ri 
CH 2 

OR 2 ( i) 

and 

(c) a second polymer comprising a repeating unit from a second monomer (2), wherein 
the second polymer having the repeating unit from the second monomer (2) includes an aqueous 
base soluble moiety, and wherein the aqueous base soluble moiety includes one of a 
fluorosulfonamidc, a carboxylic acid, and a fluoroalcohol, wherein the second monomer '(2) has 
the structure: 



G 

|i] 

1 ^ J x 

OH (2) 



wherein G and M independently are polymerizablc backbone moieties, 
wherein Z is a linking moiety comprising one of -C(0)0-, -Qp)-, -OC(0)-, -O- 
O(0)-C(O)-O-, 
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wherein Y is one of an alkylenc group with 1 to 60 carbons, an arylcne group with 
6 to 60 carbons, a semi- or pcrfluorinatcd alkylenc group with 1 to 60 carbons, a semi- or 
pcrfluorinalcd arylcne group with 6 to 60 carbons, 

wherein U is one of an alkylenc group with 1 to 60 carbons, an arylcne group wilh 
6 to 60 carbons, a semi- or perfluorinated alkylenc group with 1 to 60 carbons, a semi- or 
pcrfluorinalcd arylcne group with 6 to 60 carbons, -C(0)0-R, -C(0)-R, -OC(0)-R, -O-C(O)- 
C(0)-0-R, where R represents one of an alkylenc group with 1 to 60 carbons, an arylcne group 
witll 6 to 60 carbons, a semi- or pcrfluorinatcd alkylenc group with 1 to 60 carbons, a semi- or 
perfluorinated arylenc group with 6 to 60 carbons, 

wherein p, q, and x arc independently 0 or 1, 

wherein R,, and R* independently comprise one of hydrogen and a straight or 

branched alkyl group with 1 to 6 carbons, 

wherein the acid generator is adapted to generate an acid upon exposure to 

imaging radiation characterized by a wavelength, and 

wherein the resist composition is soluble in an aqueous alkaline developer 
solution before exposure to the imaging radiation, and is insoluble in the aqueous alkaline 
developer solution after exposure to the imaging radiation. 

(B) selectively exposing a first portion of the resist layer to imaging radiation 
characterized by a wavelength such that a second portion of the resist layer is not exposed to the 
radiation, wherein the first and second portions of the resist layer form a pattern in the resist 
layer, wherein the radiation causes the acid generator to generate acid in the first portion of the 
resist layer, wherein the acid facilitates a chemical reaction between the first polymer and the 

23 



PAGE 24/30 * RCVD AT 8/2612005 9:28:14 AM [Eastern Daylight Time] ' SVR:USPTO-EFXRF-6/24 * DNIS:273830Q * CSID: * DURATION (mm-ss):06-22 



AUG-26-05 FRI 08:57 AM 



FAX NO. 



P 



second polymer in the first portion of the resist layer such to generate a reaction product in the 
first portion of the resist layer, and wherein the reaction product is insoluble in the developer 
solution; and 

(C) developing away the second portion of the resist layer by contacting the resist layer 
with the developer solution such that the second portion of the resist layer is replaced by voids i 
the resist layer. 
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